Evaluation of cyclooxygenase 2 derived endogenous prostacyclin in mouse preimplantation embryo development in vitro.
Cyclooxygenase (COX) plays an important role in prostaglandin (PG) synthesis and has two isoforms, COX1 and COX2. PGI synthase (PGIS) catalyzes the isomeization of PGH(2) to prostacyclin (PGI(2)). It is reported that COX2 derived PGI2(2) plays a critical role in blastocyst implantation and decidualization and PGI2 mediates its function via PPARdelta receptor. It is also known that cyclooxygenase derived prostaglandins play an important role in mouse blastocyst hatching in vitro. In this study we hypothesized that COX2 derived PGI2 plays an important role in preimplantation embryonic development by increasing the cell number. To examine this hypothesis, 8-cell stage mouse embryos were cultured in the presence of selective inhibitors of COX1 (SC560), COX2 (NS398) and PGIS (U51605) respectively. COX2 and PGIS inhibitor significantly reduced the blastocyst development and presence of PGI2 analogue along with these inhibitors restored the blastocyst development by increasing the total number of embryonic cells. Our immunohistochemical analysis showed that COX1 is expressed at 2-cell, 8-cell, compaction and blastocyst stage whereas COX2 expression starts from eight cell stage embryos. PGIS and PPARdelta expression starts at 2-cell stage of development. Our results suggest that PGI(2) may affect blastomeres number via the so called hypothesis of PPARdelta nuclear receptor in autocrine manner.